[3H]Testosterone ("Testosterone Pak"; New England Nuclear).
I'251]Triiodothyronine ("Immuno T3 Kit"; Pantex, P.O. Box 966 Malibou, Calif. 90265).
['251]Thyrotropin ("TSH-P25 Kit"; Beckman Instruments Inc., Irving, Calif. 92664).
['25ljThyroxmne ("Immuno T4 Kit"; Pantex).
[I]Renin ("Angiotensi#{241} I Immunotope Kit"; E. R. Squibb with use of an automatic external standardization for quench corrections. Iodine-labeled samples were counted on a Model 1185 Gamma System (Searle Analytic, Des Plaines, 111.60018).
The radioactivity of both iodine and tritium labeled samples was counted for at least 5 mm, to reduce and negate the affe#{232}ts of counting error on the results. 
Results and Discussion

Simple Modification of a Liquid Scintillation Counter to Decrease Cost of and Time for Radioimmunoassay Ross Dixon' and Edward Cohen2
A simple, inexpensive modification in the elevator mechanism of a liquid scintillation counter allows for radioimmunoassay tubes (12 X 75 mm) containing the antibody-bound radioligand to be counted directly, thereby obviating the need for counting vials and considerably decreasing the amount of fluor used. Furthermore, because assay and counting are all done in the same tube, the modification shortens assay time and increases precision by avoiding what is often the most time consuming and inaccurate step, the transfer of antibody-bound radioligand to a counting vial. We find that use of this modification results in about a 75% decrease in the overall cost for materials and a substantial decrease in assay time.
Radioimmunoassay methods with tritium-labeled radioligands of high specific activity are now widely used for clinical and research purposes. The greatest economic disadvantage in using tritium is the cost of the large amount of liquid scm- tillation counter vials and fluor used. Any method for avoiding the use of the vials and decreasing the amount of fluor would lead to a considerable saving in cost.
The simplest approach to solving this problem would be to count the pellet of antibody-bound radioligand in the assay tube without the usual necessity of transferring it to a counting vial. However, we found that none of the liquid scintillation counters on the U. S. market could take the most commonly used 12 X 75 mm assay tube, standing inside an empty standard counting vial, into its counting chamber. In each instance, the synchronization of the elevator carrying the vial to the counting chamber and the shutter mechanism to the photomultiplier tubes would not allow the vial and tube assembly to lower into the counting chamber without the shutter catching the top of the tube.
Initial studies with handmade 12 X 50 mm assay tubes, placed inside standard vials, were abandoned for several reasons. Firstly, tubes with the necessary dimensions were not commercially available, and having them commercially made was economically infeasible. Secondly, the tubes were awkward to use with a vortex-type mixer with volumes exceeding 1 ml, and the usual racks and centrifuges did not accommodate them conveniently.
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We report here a simple modification of a liquid scintillation counter, which allows for capped 12 X 75 mm tubes to be counted directly.
Materials and Methods
Modification
of the liquid scintillation counter. together,caution must be taken to make sure that the two light-seal 0-rings on the elevator are properly adjusted to allow for the entire distance it moves and to prevent possible damage to the photomultiplier tubes by light entering the counting chamber owing to the delay in the shutter closing.
We modified a Tri-Carb Model
Radioimmunoassay and counting procedure. We have used this modification extensively for radioimmunoassay by the method of Farr (1) for separation of antibody-bound and free radioligand.
After precipitation of the 'y-globulins with saturated ammonium sulfate, followed by centrifugation, we aspirated the supernate, dissolved the pellet in 0.3 ml of water, and added 3 ml of "Aquasol" (New England Nuclear, Boston, Mass. 02118). The tube cmitents were vortex-mixed immediately to give a clear solution and capped tightly with a
Potential users of this modification should consult the service representative for the particular make and model of counter they wish to modify in order to maintain the instrument warranty. We do not now know what other makes of counters are suited to this type of modification. Caplug. The tube was then placed in a standard plasticvial and counted. We evaluated background counts and counting efficiency by comparing counting data obtained for an assay tube containing 0.3 ml of water and 3 ml of Aquasol with those for a standard plastic vial containing 1 ml of water and 10 ml of Aquasol. Although background counts were identical(13 cpm), counting efficiencies fortntium in the vialand vialtube assembly were 35 and 29%, respectively.
Discussion
Our modification allows the antibody-bound fraction to be counted directly in the assay tube. All other liquid scintillation counter procedures in radioimmunoassay require that either the bound or free fraction be transferred to a counting vial. With our modification, plastic counting vials are used solely as holders for, the tubes and may be re-used indefinitely, without washing. We have also routinely re-used the Caplugs, which are used to stopper the tubes during counting, after a brief wash with methanol.
Although the procedure has been used most extensively in conjunction with the method of Farr (1) , it has also been successfully applied to the double-antibody method (2) for separation of bound and free radioligand. We: presume that the method also could be used in the polyethylene glycol method for precipitating antibody-bound fraction (3).
Regardless of the separation technique with which our modification is used, the total cost for assaying 1000 samples, based on current retail prices, is decreased by about 75%.
